Characterization of 5-lipoxygenase inhibitors in biochemical and functional in vivo assays.
Several potent and selective inhibitors of 5-lipoxygenase (5-LO) have been recently developed with excellent activity in certain in vivo assays of leukotriene production. The efficacy of three such inhibitors that have been in clinical trials (zileuton, A-78773 and ZD2138) were evaluated in: 1) ex vivo whole blood assay, 2) dermal Arthus reaction, and 3) functional airway response. In addition, a model of eicosanoid production in rat lung was developed that provides a simple assay for evaluation of the biochemical efficacy of 5-LO inhibitors in the lung. Bronchoalveolar lavage of rat lung with calcium ionophore A23187 resulted in rapid and robust production of PGE2, 6-keto-PGF1 alpha, thromboxane (TxB2), and leukotriene B4 (LTB4). Supplementation of lavage fluid with archidonic acid markedly augmented production of all eicosanoids except LTB4. All three inhibitors were potent and selective blockers of LTB4 production in the ex vivo whole blood assay and in the dermal Arthus reaction. In contrast, higher doses of inhibitor were needed to block LTB4 production in the rat lung lavage model than were needed to block ex vivo whole blood LTB4 production when both end points were measured in the same animal. Similarly, zileuton and A-78733 were less effective in suppressing the functional airway response to antigen in sensitized guinea pigs, whereas both inhibitors were effective in suppressing LTB4 production in the ex vivo whole blood assay. These results demonstrate that different 5-LO inhibitors have markedly distinct efficacy for inhibition of leukotriene production, depending on the animal model.(ABSTRACT TRUNCATED AT 250 WORDS)